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MONTANA FISH AND GAME DEPARTMENT

PISHERIES DIVISION
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Project Title; Habitat Development of Young Creek, Tributary to Libby Reservoir

Job Title: Stream fish population determinations and migration patterns for
Young Creex, dJuly 15710 - June 1971

ABSTRAGT

Young Creek enters the Kootenai River about three miles south of the
United States-Canadian border. This stream was selected to determine if
spawning runs of an adfluvial westslope cutthrost trout (Salmo clarki subsp, )
could be caused to successfully replace indigencus fluvial and Tésident cut-
throat. This stream contained a good population of cutthroat trout, both
fluvial and non-migratory, and brook trout {Salvelinus fontinalis),

Development work accomplished in 1970-71 included: (1) removal of pot-
sntlal fish migration barriers from the stream below Junction of the North
and South Forks of Young Greek downstream to the mouth, approximately 11 miles;
{2) suppression of the resident fish population with rotenons from junetion of
the North and South Fork downstream seven miles %o reduce competition with
planted fish; and (3) imprint planting of 50,000 adfluvial yegtaslope cubthroat
fingerlings into the ares chamicsily treated,

Operation of an upstream trap indiecated that hetwesn 100 and 300 migratory
cutthroat from the Kootensi River entered Young Creek to spawn in fApril and May
of 1971, Data from the downstream trap indicated that emigration of juvenile
cutthroat is controlled by flow patierns. Peak migration ceourred when flows
dropped below 20 ofs,

BACKGROUND

Youny Creek was chosen as a study by the Montana Fish and Game Department
and the Corps of Bngineers to determine the feasiblility of establishing spawning
runs of adfluvial westslope cutthroal in suitable tributaries of Libby Reservoir,
Young Creeck rises on the east slope of the Purcell Mountains and flows approx-
imately 15 miles to its confluence with the Kootenai River about three miles
south of the Canadian border., The gradient averages 120 fest per mile from the
Junction of the North and South Forks of Young Oreek to the mouth., Measured
discharges have varied from a resordsd nigh of 110 efs during 1971 spring run-
off to a low of less than 10 afs during late fall and winter and temperatures
ranged from o winimum of 327 ¥, in the winter %o a high of 87° P, in the sSunEs T,
Soils in the watershed sonsist primarily of uneonsolidated glacio-lacustrine
silts and clays.



Initial work on Young Creek consisted of a general physical and biological
survey (Huston 1970}, A fish barrier-trap designed to monitor the movements of
fish moving into or out of Young Creek was constructed and placed in operation
in the fall of 1969. Fish population data collected in 1969~70 fiscal year
indicated that Young Creek has a good population of resident cutthroat and
brook trout. The 1970 spawning run of fluvial cutthroat was estimated +o be
between 50 to¢ 100 fish, The number of cutmigrant juveniles {529) from Young
Creek indicated spawning runs may have been larger in years prior to 1970,

This report describes work done on the development aspect of the project
and summarizes fish population data for migratory and resident trout, Resident
cubthroat trout are fish which complete their entire 1ife cycle in Young Creek,
Fluvlal cutthroat are those fish which move from a larger stream to a smaller
stream to spawn; in this case cutthroat trout that migrate from the Kootenai
River into Young Creek for spawning. Adfluvial fish are those that move from
still water (lake or reservoir) into a stream toc spawn.

PROCEDURES

Cutbhroat trout collected in the upstream trep were scale sampled,
measured, weighed, sexed and btagged, spawned and released downstrean.
Pertilized eggs were taken to a2 hatchery for incubation., Outthroat trout
collected in the downstream trap wsre scale sampled, measured, weighed,
finclipped and released. Scales were imprinted on plastic and the imapes
enlarged by a microprojector for anzlvsisz,

Fish were collected from Young Greek above the trap by electrofishing,

Rotenone was used Lo suppress the resident fish popnlation, A son-
centration of 2.5 ppm was maintained in the strsam for 10 hours. Ths rotenone
was detoxified by potassium permangenate maintained at a concentrstion of 3.2
ppm for 13 hours,

& veloecity head rod was ubtilized to make discharge measurements in cubic
feet per second,

A 30-day Foxboro recording thermograph was used to monitor temperatures.,

The specific objectives of this project for fiscal year 1971 were: (1)
remove potentlal barriers to fish migration; {2) eliminate or reduce resident
fish populations in areas which native migratory cubthrost do not ubilize;
(3) make imprint plants of adfluvial cubthreat trout in areas relatively free
from competition by resident fish: and {Y) evaluate fish trapping structures,

FIRDINGS

Habitat Development

Probable bavriers to fish migration were removed downstream from the
Junction of the Worth and South Forks to the Kootenal River, a distance of
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11 miles, Following barrier removal resident fish populations were eliminated
with rotenone below the junction of the North and South Porks downstresm to
Section 15 T37N R28W, a distance of seven miles, Rotenone was detoxified in
Section 15 because fish population data collected in 1969-70 indicated that
Young Creek below this section served as a spawning and rearing area for
fluvial cutthroat from the Kootenai River,

Adfluvial Fish Population

Approzimately 50,000 adfluvial cubthroat gub~-{ingerlings were planted in
the chemically treated area, These cutthreat are progeny of adults collected
from a tributary of Hungry Horse Reservoir. They should live in Young Greek
for two years then migrate to the reservoir in 1972, The enumeration of out.
migrate juveniles will permit preliminary evaluabion of the success of the
imprint plant. Following two years of 1ife in the reservoir the adfluvial
cutthroat should return to Young Oreek and spawn in the spring of 197h. At
this time, more complete evaluation of the success of the repopulation by
imprint stockings will be possible,

Fluvigl Fish Population

Information collected from population sampling and from landowners along
Young Creek indicated that the creek historically supported a spawning run of
fluvial cutthroat from the Kootenai River., Landowners also reported, dthat in
years past, a few Dolly Varden had utilized Young Cresk for gpawning. Neither
source of information gave any indication that mountain whitefish from the
Kootenal River spawned in Young Creel, This was substantisted by observations
and Tish popvlation sespling in the 211 of 1970,

The vpstream fish trap wae operated from &pril 25, 1971 throush
1971 and a tobsl of Sh fluvisl cotihrost was caught in the trap. Thes
were measured, tagged, sezed, spawned and released downstream from the trap.
About 20,000 egge wers collected and will be resred in a hatechery. These fish
will be utilized where needed te establish fluvial shtocks of cubtthroat trout
in suitable streams such as the Flsher River, Eggs from four pair of fish were
woerved for chromosome study,

The study retio of the 1971 run was 1 male to 2.6 females. Males had an
average length and weight of 13,8 inches and 1.00 pounds, whereas females
averaged 13.9 inches in length and 1,10 pounds, The males ranged in size
from 10,0 to 16,2 inches and femzles from 11.L %o 16.9 inches,

The downstream trap was installed on Aprdl 6, 1971 and fished eomtinuously
throughout April, Trap operation in May and June was sporadic because of
high flows. The flows during May ranged from a low of 2} ¢fs to a high of 106
cfs and averaged 60 ofs, Plows remainsd high throughout June, averaging 55
cfs. HMovemsnt of bed-load materiasl snd vast quantities of drifting coyrganie
debris precluded operation of the downshream trap during most nights. Screen
cleaning was required at less than 1/2 hour infervals on many nights. The
debris problem was intensified by the movement of materisl from old beaver
dams which has besn broken open during the barrier removal work.
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Data on the downstream movement of juvenile cubthroat in 197C and 1971
are summariged in Table 1. A total of 198 juveniles was passed through the
downstream trap from Aprii through July 1970. There were 19 nights when the
trap was removed because of high discharge and large amounts of debrig, an
estimated 31 juvenile trout moved downstream during this period. The total
estimate 1s minimal because the operation of the trap was not 100 pereent
efficient and small numbers of juveniles move downstream before installation
and after removal of the trap.

Timing of the downstream movement of juveniles in 1971 appears to be
different than in 1970. From April through June 1971 only 62 juveniles were
passed through the downstream trap as compared to KOO in 1970, The estimated
total of juveniles moving downstream during this period was k31 cutthroat
in 1970 and 150 in 1971, Downstream migrants numbered 370 juveniles in June
1970 as compared to an estimated 39 in June of 1971. Movement in 1971 increased
the first week of July averaging four fish per day., Data collected after July 7
are not presented. .

Preliminary data indicate that the timing of juvenile migration msy be
controlled by discharge volumes, The discharge in June, 1970 was less than
20 e¢fs, In contrast, the discharge in June, 1971 ranged from 25 to 81 ofs
and averaged b5 cfs, When the discharge dropped below 20 efs on July 1, catch
rates increased dramatically.

Juveniles caught in the downstream trap in 1970 ranged in total leng
from 1.9 to 8.7 inches and had an sverage length of 6,1 inches., The age
position of the 1970 juvenile migrants was caleulated to be: Apge I- & per.
cent; Age II- 70 percent and Age 11T~ 22 percent. The age composition
be subject Lo bias caused by growth of fish from April through July. 7The bias
can be minimized by ssgregabing the oubtmigranis by two weel periods and analyzing
the growth and age composition for each pericd senarately,

h

ook

]

b

jav'd

A total of 33 more cubtb~oat spawners was cazpiured in the trazo in 1971
than in 1970, The recapture of four unmarked adult spawners in the downstream
trap indicated that the 1971 run was greater than the 84 fish actually trapped,
An estimated 50 to 100 fluvial cutthroat spawned in Young Creek in 1970
inoinding the one mile of stream below the trap. The estimate for total numbers
of Mluvial cutthroat spawming in 1971 sbove and below the trap would be a
winimom of 100 and maxdsmm of 300 fish. It sppeared that removal of potential
barriers below the trap could have facilitated movement of eutthroat into the
drginage. A culvert near the mouth of Young Creek which msy have besn a partial
barrier in previcus years was blocked by debris in 1971 and water was diverbed
over the rgilroad enabling fish to by-pass the culvert,

The age and growth data for fish collected in the Young Creek trap during
1970 are summarized on Table 2, The actual lengths of juvenile fish at time
of most recent annulug formation are represented by the March 15, 1971 col-
lesbion, The back calculated lengbhs should closely agree with actual lengths
if the body-scale relationshilp used is velid, For purposs of this caloulation
it was assumed that relationship betwesn fish length and scale length was linear with
an intercept at zerc, Acoursbe aging is prersguisite 4o sscurate estimates of
survival of year classes,

.
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The empirical and back calculated lengths for the Age II and IIT juvenile
fish agree quite well but there is considerable difference between the back
calculated and empirical lengths at Age I. The difference results from Lhree
variables: (1) the electrofishing gear was probably more zelective for the
larger Age T fish in the March 1971 collection; (?2) a test plotting of the
scale data showed that the intercept was approximately 0.6 inches on the
positive scale and (3) scales were not taken From the exact same location on
the fish for different sampling dates.

Brown (1952} found scale formetion was not completed in many young~of-year
yellowstone cutthroat from Yellowstone Lake and therefore some fish did not
lay down a normal annulus the first year. This problem exists to a certain
extent in cutthroat trout from Young Creek; howsver, scales taken from the
first row above the lateral line generally have an annulis because these are
the first scales to be formed, A collection of young-ofi-year cutthroat should
be accomplished at the end of growing season in October to determine the actual
growth during the first year. This will provide additional criteria for cal-
culating a valid bedy-scale relationshisn,

Back calculated growth at Age I, TI and TIT of adult gpawners capbured
in the upstream trap in 1970 is grester than the acinal growth of fish collected
in March 1971 for the same age groups, This results primarily from the fast
growth rates assoclated with their 1ife in the Koobenal River. The small sample
size precludes a detailed anslysis of growth but the growth rates appear to
be comparable to adfluvial eutthroat from Hungry Horse Reservoir {Husbon 1969),

HECOMMIDATIONS

1. Collect cubtthroat in Young Creek at end of growing season to determine
actual length at amnulus formation, growth and survival of imprint planks,

2. Segregate age and growth data for cutmigrant Juveniles by two week
periods to wminimize bias saused by growth throughout the pericd of migration,

, 3. Survey Young Oreek for migratory game {fish spawners from Koobenal
during the £211,

L. Operate dowmstream trap on oeccaslon throughout the year to esbimate
number of juveniles moving out of the drainage other than in the Aoril to
August pericd,

5. TInstall a trash barrier in the bypass channel to make maintenance of
downstream trap easier, '

Prepared by Joe Huston & Bruce May Aoproved by Art Whitney

Date July 1977 Date September 21, 1971
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